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Abstract of JP 9138782 (A) 

PROBLEM TO BE SOLVED: To permit the other 
cache to easily monitor memory access which any of 
processor units outputs through the use of an inter- 
connect network and to simplify a circuit deciding 
the transmission destination of an access request to 
a memory mapped register. SOLUTION: Circuits for 
deciding the transmission destinations of the access 
requests are provided in the transmission parts 7-0 
to 7-3 of the respective processor units 2-0 to 2-3. 
The access requests are locally broadcasted to all 
the processor units 2-0 to 2-3 and only one memory 
unit holding the data through a cross bar switch 1 in 
the case of the access requests to main storage 
data. In the case of the access request to the 
memory mapped register in an input/output device, 
the access requests are partially broadcasted to all 
the input/output units 4-0 and 4-1 .; In the case of the 
access request to the memory mapped register 
belonging to any of the processor units 2-0 to 2-3, 
the memory units 3-0 and 3-1 or the input/output 
units 4-0 and 4-1 , the access requests are 
broadcasted to all the units through the cross bar 
switch 1 . 
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t-3-0£l^L3-l s Affi^-'x f-4-0&^L4 
- 1 JISIM I , itL^O^TO h 7 Vf9 : S3> 

4 y ? n h * -y b v-9 X'h 9 . *9mcr>ffimX'li 

[002 1] #7Dt -y-ti- . y h 2 - i ( i = 0 , 
1, 22*:J23) |3|-tf)fii§£#U -WmiS 
&±<0rv-t yf (Proc ) 9-i-li5j:tX9-i 

-2(i=o, l, , , ) *nmth. Mmtzfti-& 

^-/i/a^'je- i t^-vy^i$ijffll5- i 
tf. #rn-fe yHtl*HC(i, ^v^^U S-OJ'J- 
iiSjSmtcD/hSvm^ylf^yi'a (B^tf 

>y ^ a t * * -v X*** V 6 - i tiWf tli, X 

icy. ^vhv-; ltwrat'r-^^xJi-r 

££*V)i*<gg|57- i*UtfgfIgB8- i 
[00 2 2] 4h**'JJL^«y h3-0ifc{43-lttH 
— £7)«jtSr*L, ^UAy?l i-o*fcttl 1- 
1. Sfl»7-4*fctt7-5fcJ:tf3M«8-4*fc 
li8-5#&6. ^t'jA'y^i l-0£ 1 1-1#± 
EH &1f ft I . #HM<M(T1;L * * 'J 7 K I/X»i, 
3 2t'-y hT*>5\ ift^^UAV^&flT-:? 

7lMX3 2t*>yl»K*L<. ZtlbM**) 
A>?tt, 3 2AM h^fitCtT^y^U-y^ilT 

[ 0 0 2 3 ] Aiti^- -y b 4 - 0 > L 4 - 1 fcli. 
*tL?tlXii&)7jrrf 1 3 - 0 4 fctt 1 3 - 1 , jgffi 
SB7-6*fctt7-7fcJ:VS<ia!8-6*fctt8-7 
AiiJ7J7y7? 1 3 -014. ?oXA'x-f <y> 
1 A»fc»iU:»**-f 4 1 0 - 0 - 1 fcv* I 

1 0 - 0 - 2«P£irafra9£XM U *4 Wi» 
i:< fa^^Ii o-o-i&v^li 0-0-2^ 
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[0 0 24] Ztlt>CD* : t>Ja.--yh3-0ttclt3- 
1 flOSMflSB 7-4i:7-5fc£l mztlt> cOAtB^o. 
^«y 1- 4 - 0 4fctt4 - 1 F*IC9iMfigB7 - 6 *fc{±7 - 
7 Offi&ii , 7-o-b -y -fra- -/ Y 2 - 0 |*J<DiIft3ff 7 - 
OfcH— Httfc, Z.tlh<T>X\X>1l3-- '/bbX 
t>Ji^.yM^<0S««8-4*>(58-7OflRtt, 7 
n-b -y -t J. - y h 2 - 0 rt^gftg? 6 - 0 t n-X'h 

i , Atn^j i- 7 h 4 - 1 nft&ffimm^ ix w& 

[002 5] ro-b-yifJL-.y h2-0&V>L2-3, 
^^Ui-.yh3-0^^L3-l. AtH7JJ---/K4 
-03rnL4-l, T4X7HS1 0-0- l&v>Ll 
0 - 1 - 2^0Affi*^St{i. J: him- 

^t'JV77t-'l/y'X^ ) Clii^cT) 

#9m<7iBB?i>mmiitix^h . 

[0026] *HteO»®T1i. 4f 'yyVy^^i 
Eli-f - ^ ^7 ? -fe XlfW ->"f ilA^T" O -fe >y Ifi 

-.ybrt^-v-yv'At^SitTV^V^t^t, <ll!<7) 

iMZ&tz*t-th**vi'3.Z1s& 
X^h7v*v+r3--'vYt5i.VZ<r)T-9ZWftLX 

xA'x-f y^n-fy Lxntf-nm i , ffiw^ * y j-- -x 

htSi^T^AatJ^i- yhtti. ^^7^-fe^S* 
taMtt*V^J:dfc, #To-fe-ytfa^>yh<7)jMfig|57 

xa-S:$iJffllO«i^S-«-rn^ -y jl- -y h T'Mff LT 
^foZtmm^L. L*»ts -eil(cRI4L^^i--y 

-vb#£07?**B*tf>(B8i:Mffl/t, ?oXA* 
1 r<07^-fexS^tejM^t)^n^A , x^.yf-i 

[0027] $^>K, ^tUMHIA^ : eUVy7 a HU 
x^^Sr7^-feX-fSr^-feXS**iV^-fix*>£7)rn-fe 
■y-tfJL--y NTJfi±L3tfc#, fdJCO^T^i-'y hcO 

'f v+iz-frLx&ttwmL. mnjL- ybMi. z<r> 

Tf^XgXZmttlK^OlZ^ #7D^7ti-7 

b^mmm - 1 rttHHi*«fceni»* s io7^-fe^s 

3R<Oj31«-**gltJ&r* 0»*R»t, &AtB?Ji--yMc 
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X 1 0 "7 7 7 F V i?X f\$m\,zm VMXhtUZTYl' 

ssitJtr f vx zirtix* vivrYv&xfkT 
flu<7) a - . y h tfz cnr? -txm^coKM t m ix . ? 

-t&*>*>, £07?*X^^B&9lSI<>?nXA*;^ 
7* 1 <0M*W6atBA£fWi"Ca S J: 3 Lfc. 
[0028] 7u-tv?J---yh. ^t'Ji- 

•y FS>£W4A£iJ7JJ--7 hW^-fsWUcK"*"*^* 0 
-?v7Vl' ; JX9Z79-bX-tl79-tXW%tf^i t tl 
*'®rnt -y -ta^ y b Ltzb£. £X tfOi - - y 
YhzzaiTt^xmiZtvxrtx-i v+liftLXfo 

*<0jSftft*SW>4EI»*fB#'fcUfc. I<0i35:l/y 
x?^<97?H:x<9|IIStJ4/h$v*0T\ cicoJ; a^rSfciM 
tc J: 4**#>J«5r^£ t *Wfl Lfc. 
[0029] (7FWX2IHtf>«it) H4ti, 
^ST'fiUtt l> 7 F VX^Si^mi^ IX^&. *»fi 
OJWB-Cli. £0)7 VVXttmt 3 2 h' 7 b<7)7 F 
■CW*3*i*i:fij£l/0>4. £<D7KUX2ER»i3o 

cr>nmzB.ftztix^z>. 

[0030] 0000000 0$®frt> DFFFFFF. 
F#ifitT'C0ft^c7)Slil 0 OaCli Ujl=. -y F 
3-0fcctl^3- 1 ty^'y? 1 l-OiUtf 

1 1 - Hcj; -pT«^$#l^±ieii* { v 7 ty/Sfrt 
I^S.. **>JAy?l 1-OtJitXl l-Ki^-r-/^ 
ayD.y7<0A^$tCffli-fl.3 2AM FfcJJMSfc-fy 

?v-7$tix^h. mm. om>&t>3 i&mtx 

liX^'JAy? 1 l-OtC, 3 2#ifc&>£>6 3#*fiiT* 
f4> 'J Ay ?1 l-lf?>y^y^§tlT^S. Lfc 
*>'ot, £<Z>^«<7)7FUX»4, 3 2A'4Fftfc, 
ij jl- <y F 3 - 0 1 3 - 1 KSatW 0 ST ^iiT V * 

bXmrZtl&7x3?yMzJ: V'ftKbtl 

5. 

[0031] E000000 0#tS*»A» E F F F F F F 
F#tfi£ X<rt&2<tfffl& 10 0b cos. rot 7^- 
7F2-0&V>l2-3. ^t'Ja- 7 F 3-0^-V^t 
3-1, AatJ^-yh4-0^fL4-l^t^t^ 
tlft X * U" "7 «y 7 F U- >-'X ? # V <y h° y § ilT ^ & „ 

£<o««u:** -y ^y^immmx$> 1 . i^wg 

»7 F uxeo U y*x >t!iAy? 
fiflttlOObfc. «l«l3ilW*rHU^**<-** 

■y hrt^tyv-yTHu^x^fcnoaT*. fit. 



®rt<^--^7Fl'X£S&l>3.-7 FtC^tSffi&tf) 

xw?v7Yi< ! Jx9i,zm*)%xxi>mb%^. 
[0032] .y h#£&6aijHMA0tt£i±. -e 

14. -y u y hs* 4 ^ 7 97V- 

>frhwthwzm\zxwt$h. hh^\t. 

•y h* 4 ffiffl-ri)^*«JScO±|®7H^Xi:Tfl7FWX 

[0033] 7Yl>Xgmcr>ot>. F0000000S 
tfi^^FFFFFFFF§ifi^T-^m3c7)^l 00c 
(4, AJB*J---y h4-0^V^L4-lrt<0Aai^7^ 
7*^1 3-0=S:^Ll 3-1 tSatftutr-fX^iSa 

1 0-0-l&V*Ll0-l-2-^|Ilil8$SS&S (0* 

■W) 9«Affl*i»rtWRtt<9nn:aft<ou5;^^t 

,Itl^Ol'^X^A.(y)7FUX^lCO^-Ct). 
S. U»t. ^ii^iOAiti^grttcKtt^^^^U 

•7 7 7" K U y'X ^^C7)7 F UXC7)gIJ 0 STJ4 , JS8W l> 

Aa*SM«OWHTOfcflc#U x-fCiJy^fA 
■<^Bi^»fti^4fft.fe3^S«Sfi*AaJ*^-y 
»JS35g*fc , t y V y 7* F U : JX fizM'O^Xtz 

tiz>7visxz$cmtz><mm&. 

[0 0 34] $>&7n-t>v?JL-v b. 7tfci.tf. 2- 
OCfcHt, ^otf^ro-b-y^, fciitf, 9-0- 
1 F^ItcT . MMh h \ Mi* * 'J v -y 7° F i^'x ^"\crj 

xf-AcotMtti, ^t077-txS^Tieof-^(^v^ 

[0035] ( 1 ) ±EWW>* "V 7 ^tg^rr- 

( 2 ) K&mmoX * >J V 7 7 F U y'X ^ {ZffllfZ 

- 7 F 1*1^* y v 7 7" F U i^'X ^ (cftj^f§ iutr- 9 

( 4 ) iEiirt^df r 7 ^y^^r^r- ^ 
[0036] (ganfti) -syrvtifrT- 

9l>zMtl79-tx 

(7*0*7^-7 btfOK^l ) -CReadF^yf 
ycOjMtfJ 
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7"o-fe.y-?9-0- 1 foizli^ ya-tyf^^'y^^. 

A#t «y NfWf , t -y h LfcT-^a^ro-fe -y-tf 
B^tcli, rn-fe 7 D-9-0-lli, •ecOTy'-fcXg*** 

*6-0fc*tLTh>yhf-*>y^2:ffa. -TO**^ 
•y hUc7'o-yy-£7 , P-fe'y-?9-0- lfciMS. 7°P 

TOi ffiWo-fe -y|fJL- -y h 2 - 1 A» £ 2 

-4 1 , V^fL* i ^ ; t'Ja--y b 3- 0&fM3 - 1 
£CRead (df ■v-yi'.i'J-K) h^yf^ya^ 

[0 0 37] H2 (a Hi, ^CRead^^f 
y"v"3 .^rt< Re ad;M 7V) h 7 ^-fy* v- 3 V<0 
7*--7>y hSr^-To mhyyVfisayiiasU b 

g V<TM \)^b W2TYP E 7 -f — /V Ktffc 9 , .1 0 
h 7 >^":7 :/ 3 ioiPC R e a d & 6 (, ^{±ffic0 Readf 

»3fcV*UB4A-f hfctt, MI SC7 4--/Pb'# 

*> 0 . ^n^^'f -yf-lTtifflvvSrv^ jKOt-^y 

m5^^tm8AM hWiADDRESS7 

[00381H612, mtU7-i (i=0, 
1, , , ).<3rt»<0fl|jS£jj*'*-. ^HJS&JiMftfti&g 
@S§7 0-ii:b5y^>'3ytelsISS7 2-i fc£ 
h7>-!f^^3yfflilHlS&7 2-i(i, 

a^BRT* 0 , ? pxat. -y -f i <nm/n*J) 

h . n-c f 

*4sR1-*@ttT**. ^0@SS(i. D I PX4 y f^» 
WtKCT a jK- h^#^$-H4-r « i. o =5rHI»T 
fcottiuL, t-h'xrat7t(SVP) 

$tihbyy4f9i/*yft<»W,UM byi-frbiz® 



J: 9, JK8*ifch9yf?5'a:<'*4*U Hb-i 
£tf LT 7 nXAX4 -y ^- 1 fcffittf* . 

[0039] mmm%m7 o-nt. zco^fczti 
Kb? y-?9 >■ 3 v^asas-f -^s— 3*fctt«fc<oisaj 

4-{S^L-CV^^-vyx*y-Kh7>-r^v3 
yCReadflfcatCli. i*fl5fe^HlSS 7 0 - i ti, 
£7*n-fe >y1f i-7 h k » h 5 9 v 3 ^t** 
itS T H l^X^H •) ST hflX ^ S v ^A»-o<7)^ t 
•J j.- .y h*1«fc<oaiajjti: LX&fc-fh. 
[0040] H5<±, m2hh^\im3X'fnLtzbyy 
~f9 1/ 3 y<7)A DDRESS7-f —iV Ke>pi8!£ jjrf 0 
■C*S. 3 2h* y b<?>TY\/X7 4->VY<?)0h. h'-y 
hO*^L3<Ofi*il^6C:i:(cJ:-5-C. 
*>H4t*L^ r±Htj . r^oxAx^ -yf-tc^ 
•fSJL=. y Wt'j777'Kl/y'^j , S>5Ui. 

Affi^SS^ * V •? v 7 Y WJX 9 j <0l vffij&» 

e^Of^S^l-C^SMctStT, r±iB1tj ^<0T 
^•feX^t»JJL-.y h3-0^C0T^-feXT*J)S*\ 
^ t y i - -y h 3 - 1 ^7 9 * XT'* S *» Srfl&rc S 

[0 04 1 ] 06fcfcV>T. 2 2<2, ClO^iS-ffiV^ 
T. byy^isBytflfefctirVUZtf. 04 
•tT H UXSIBI^tS lOOaHlOOc cOV^-filtO 

- i frkXJjZixt: b y y j ?9 ~> 3 ycoAD D RE S S 
7 -f -)Vb<r> 0 *>t'-y h O^rV^ t t'-y h 3tf0rtSS:T3 

- h'-r S . 2 3 (27* h* l^Xj^fHW lOOatg 

•y Hc«-t4*»*1»«0-f SfeftOra-^ft 1 ), Sid 

- i -frh x~h Ziit: b y y-f 9 is 3 y<DA d d r e s s 

7 4-H'Kc7)3*=>t'.y h26<0F«J^T3-H-tS. 2 

1 12 b 7 v-r ? x 3 y^m^mwitusbffifzi-y 

X$>*). *d-ifr't > JJj%tlJZby-y?9>'B><nT 
YPE7-f-;i/HSrr3-H-rs. 
[0042] 37-0^V^L37-5(i^^-y^fe[U 

n-etii 1111000, 11110100, oooo 

1000, 00000100, 11111111, 00 

0000 1 l=5r!)8t'-y hot'-y h^-ySrlti^ 

3>. ClCOh'-y ^DXyN'X-f yf- 

1 C0ffi^--K- h 0*^ 7 8 h'-y 0 , 
#h'-y h(Offi*<lc7)B*t{2, -?-COt'-y h tCtf •& ttJTJ 

-•K- h c h 5 y<f9 is 3 ys-iDM-r^ c t 

l. >*9-y%£!m37-0r>&ftrt9-y<r)Zb 
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tax*- hizh^ >-f? is 3 v*w^zwl-$ h z. t . 

h. AND[sI8&28&^U 33. ORHlffi34&^L 
3 6li. T3-/2 1*^2 3<r>&j]<?>i&c0Mfr-&h1k 
OStT. >^-y^4BK3 7-0^A ) 3 7-5$:a 

^wteirrs. 2 6izzixt>c7)^?-ymim%3 7 
-o^37-ifr^imztihmi<?)V>vY^?-yz 
-?-i?-thm&x\ %iit><vt'v h^?-y<7)ttfci-& 

t"-y hOORa^&i»ffi£*-r£#Tfc&8tV hc7)h*-y 
hA;y--y££j£U K&gWyREQ [0-7] k 
IX® a- i ^U^OXA'^ y^Hcft^-ri). 

KiMS^ft^REQ [0-7] 
-fS^OT?»43^HMx - i Sr^-tT^nx 
AM -y * 1 fcftffrt S . - ^iKjMSSti^R E Q [ 0 
-7] t>8fflOttJ*^-ht-eit-?^iEf 3>8t*y r 
ffil<0t*7hfc»J6-f*ffl*JK-hfc*tLT 
F 5Vf ?y a >^t^§ ^ t S ?qX/U>f -yf 
fcKJW*. =5rt5. f3-/2 7ti, fa-^ltf 
3- H8*ifc r y Vf9 : s 3 yt>K m&fri J; o K, AS 
coxa . v h*^lsJM§ii7t h 5 y-(f? ^ 3 yfcJttije 
SfC** Return h ? v g yc*ft i: * ttt 
ffl£ixi>. t^MttttHRff-*-*. 07Ji, i*fi5fci* 
£0117 0- ifcW*v^VV*OAAffi#^4:, £ 
00»£J9S&£Sft*ISiSSiHi#REQ [0-7] 
<W-y b soffit wraffiW^tSHTfcS. H+s * 
(i don't care $r^^"„ 
[0 04 3] 4-{RSL.T^I) ;3 r J rvv'J.!y-h'b7>-if' 
y-y 3 yCRead?)i§-&{;:{i. f3-/2 1«CRe 
adfflyWli:*'). T3-^2 2«0~Dffl**<lt 
£4. T3-r2 3^0tii7]S>l.^«iiai7J^-^r* J l 
fc&S. AND@K28t2 9<?)V^-m*>- 

^£0aS^* 5 l t^rO, ^9-ym.m37-0t37 

OK 3 7-0#j8SJlS*Ut*a£. 4tfl7Dtyfai 
>yhfc. X^ l J^--yh3-0*>'i*tiJ$fei:L.-C^$n. 
S. =5rfcs *H*S<^®T'te, df^-y^y^^r- 
^J4±IB«(afir1»*tflPit-f6<0t, 7*3-^2 It 
± 0 T Y P E #C R e a d X'hh Z. t £ f 3- Fttl 
tf. f3-^2 2tJ:i7Hl/Xt7 hO&ULfyh 
3cr>m*T3-V^h>£mte&-fH>%\.\ L*»U 7 
v7y&Jiy-tf1gZ&Zk£%lX , CReadh? 
y-f^v- 3 y««^t,T3-^2 2tJ:ST3-H^ 

[0044] (^UX/U'f >yf-Ol6#) ?dx;U'( 



;yaVt ^it^^h^y-f^v-ayt^lEL-r-etL 
&<7>XX 7 h*&ttfc3*l4«|&B*®t#ig5£*S- 

o4fc{4«R<y)aiajjtlcKSf *. *2Stt*WB!tttf>?n 
2t LT t> n t h y y-f ? y a y££.mzfcvkX'% h J; 3 

ftfttfmmmx'h&KUf. ztitz<mmmm$i 

Mzhyy-ftisayzmib-t&XolzZiX^l. 

[0 04 5] 09J±?nXK;W .y^lOftg^ffjftfc 

l^cotfc 1 ?, A7J#-h5 1-0£^L5 l-7fc, 
tfl7J'-K-> 5 2 - O&^L 5 2 -lifhh . 01 T'«:. 
Plt#^c7)A^^- J- fcifcfrtf- h<7)ffl£;K-l- O&U 
L7fcLTjjU,fc. A*JK-r5 l-03rUL5 1-7 
\Z\t, *#l«t'J^xxMW»5 3-0^t5 3-7 

S^fl-fREQ [0-7] £A?J-f6. 'JmhM» 
53-0^rV^L53-7 {i-f^T H-Ort»M)fcfc$ro 
TV»S. 4fc, A7J^-b5 l-0=3r^L5 1-7JC 

5 4 - 7#$> 0 -rix^^b - O&l^L b - 7*>^>A 
1}Ztllhyy??i'3y£ffl&?h. &AJ)X-hco 
V?x.xhMW. tzkHi53-0. khyy^9->a 
yWJX9. tlbtit. 54-0, tCii. ilx-OSr^r 
l/C3vyFflr#j&<A*S*u REQ^y'X^6 1th 
7yf^j/3yi/y'X^54-0il CC03-?yh'tf5 
**l«tiea5*ffi*REQ [0-7] th7 
y-r^xgySrWOiitfidtfil^it-CV^I.. 
-h5 2-0=flr^L5 2-7fc«i, ttl? tlMff 08S 5 
5-0^r^L5 5-7fc N SftRSKS 5 6 - 0 ^rv ^ L 5 6 
-7 M#»5 6-0$r^L5 6-7c9ib:>]fi 
^i, f*l<?yi||c-0*V^Lc-7K««SitTV^ 
5. 

[0046] 01 0{i'J^XXhW«l5 3- i (i=0 
-7) COitmtlX. 5 3-0<Ort«Wi*t*LTV^ 
5.0*. 61li8t''y KIOREQV^^f*»). 
h*«yh0^^L7*«, ^*l«l«a-0*li*LTA* 
$^&REQ [0] fc^LREQ [7] mi, IHx- 

ozjYixmztii3-?yvizmix®m-&. # 

h*«y r 0 0. rOl. r02, r03, r 

04, r05, r06, r 0 7#ffl7J$*U Ztl^tllfi 
IIWWiI»5 5-0*^L5 5-7fc:«NK3#lT^4. 6 
2&UL6 9f±AND-OR0!&T'£)l> < , 6 OJiAND 
H1SST*5. 4fc. Pfl«S5 5-0=5:^15 5-7#> 
hit. Ztlftim^g 00. gOl, g02. g03. 
g04, g05. g06, gOTtfiiiJjZtLXiS*). A 
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nxhfflm 3- i%^i5 3- 7 om&tizxmffla 

KfcOttMfltbPWt'Cft*. 
[004 7] ^RjgtzL^oT. ATJtf-b 0*^*8 
a-Ot^b-OSr^iLTREQ [0-7] fl^-fc h 

ttSfl*. -f6i:REQUyx^6 lKffittSilfcRE 
Q [ 0 - 7 ] Offili, *<l^#lS«?S*tf5fc«><^i# r 
0 0^V» L r 0 7 1 tXWfEK5 5 - 0£V^L 5 5 - 

- 0 fcttttSiifc h 5 Y99 : s 3 t 0 LT 
»ffi0R5 6-O$r^l,5 6-7(cfi*&*U>. NfN9 
8&5 5-0&V>L5 5-7^3*3. fl-^r 0 O&UL r 

0 7 fc LTft^Offl 1 £fi3!3iifcHff ElBtt. fficOA 
'*iK-b5 l-lfcv>L5 l-7*»4>A;&§fi*fl»r 

1 l«¥i:<?)IMf?&ff*vv AJjdf-h 5 1 -<)*»£>«■ 
ffS*#»fcS*i4 fcPff^T&^-tfl^g 00, go 

l^SrA^-b5 1-0tii§. B-»HJ*-if 
-hfc**>afl|IIBfc:Sjj?fcL'Clit 0#^A7J£iiT 

5. y^x^h«|«l5 3-0-Cli. AND-OR 
EW6 2fc^L6 9i:ANDiaH60teJ:o-Cs WfR 

hib*» ^Uffisrr ia^w goo, s oi 

T&fc.£fc£ttfflLTfi9res0££j&*-&. 

XfCDft®Z?07LX. &C0REQ [0-7]fi#fc 

T . SrScOa- -y h t h 9 >•? 9 a ytoti&imT* 

6. 4-cO<S€T"{i, «£S#ft-^REQ [0-7] fi, 
1111100 (&£V»lil 1110100) T'&Sfc 

A**->0;fr&A*3:flfcCReadh5yir 

0-3 1 5 ) KM5lt=l6aStLS. 
[0048] laJtfllWfefr&dW* «fc 3 IC . #HSS<9^ 
JlTtt, h7yif^v3yCReadc7)%^<7)rt<, 

< , h (■kX<?>7v-bvV3--v bt-o 

n-tr y^-X^y f- 2 - 0 ) WhcOJ.- V b^fl&co h y 

y^fyayzzcohyy-ftyayzimzti*^® 

te. #Aaj7Ja.--yM-0&SWi4-lli, ZZIZ 

wfcztitz\&i)mw.m79*x*m-mhYyy<f 



?y3y*hyyy ! t>i'3yCRead<?)®#tmb$. 

mxu. *-y vv-i <r>m\wmh *&rrz t 

**. «8B*«#REQ [0-7] iiatfrt? 

LT PI t h y "sW y a yiSm&Hit 

hizm^xmwz^\ zmjix-hTommamz 

^g-ffi^jrK— h*^>H thy y-f? y a VQtiSk 
fcWflWSfcfcfc. ^-ftifrVliiJjytt-hxmizj; <0 

i&hyy-r? ->a ycommm^iL^m^zn^x 

t . WffcM8» UztffacOiiijiX- blztcoVy y-f ? 
yayZm&X'th. L^ot. ^fthLT, nth 

yy-f^ya yzmtw&Jix- Hzimt h<n*-m 

[0049] (ra-k"/^ZL-yh<0m^2) -CRe 
adh? y-f 7 •/ 3 WWJffiJg 

•fe.yHfjL- -y HCjSfflSitit . #7° O -fe -y ^ 7 h 

[00 50] H8«4Sfl^8-i (1=0, 1, , ) CO 

rt»<o«!js**t. 0+^ h7y^v 3 y^[Hiss4 

2(i, 7nxys*x>f -yf-l*^l8c-iS:^LTA7J§ 
flith^yif^ygyrtcOPORT^-f-^F^ POR 
TWJA94 1£mft&. ttz. Hc-i*^A7J§ 

m-ilAe- i&ftLX** vis *m&5-2tz.mtii-t 

#Re tur nh7Vf?ay^, -?-(7)PORT7 

mmmtLX^&^m&tffo&iiK hyy^rya y 

2(4, *t)Ti<Offl$-PORTS^v*X^ 

(i, ^hyy j f9yay^hyy^f9yaymjm4 

2frt,%m?imz. Hf-iSr^LTPORTW^X 

[0051] c«oh7y-t'7^3 y* 5 ^(g^L--c^i.c 

Readh5 7 x a yc0*&fc(4, &7*D-fc: .y^J- 
-•ybffi, ^7ya8«5-04i, -V -yvi-gC 

^ffi^^l). -f^hh, CReadh7yf?y3^C 
-kttltlT H l/^7o y 7 KM-f S t -y h f-x -y 7 1 
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Sfifc&t, js»r3*ifca*sa» (-r&*>*>, Wn» 

i r t y*>S*») Sr-eWo-fe-yf-J.- - y K it 
t^if2-lrt^^^-y>-a6-0(cMLTfi : 3. -TO 

*. #t y v9<r*Hk.. t -y K«ttHJS<i**»-> 
fcfcSWi, «f-0£SiLTU-fe-y Mt^£5«» 
8-.lrt£)PORTU>*;*?4 l£j*9. PORTIA 

<?) h 5 y-F? a y *5arcs & «t a s . zcomm 

ftSfc, Wn^i«Di r t y*>S* 1 Sr-?-tf07'Dy 
7KttJELT£ttLTV*S«JiM9« (Dirty)Ci 

■^oTweL. t>u-e^yn>y^*s±ieii*^^a5S 

*lfc»(CJWr3*VOvfirV> (Clea nX'hh ) t Z 
U t7hfi7^*< t-yhU -£<9h-y. 
•y ^ C R e a d h 7 y-!f ^ a ycr)Mfl7CTo-fe -y^ 
2(c) t^-T7^-V-yb<y)';^-y (Retur 

n ) ^y-f^ay^^u ism»7-itaak<o 

[00 52] 91887 f3-^2 7t:li, 58 
fflS8-l^«g-i»^-tT. SfLtCRead 

h 5 yir? >- a y twx- v <om*§r tm%%tix ^ s . 

^{SJlT'ti. £ <0^f- b#^ii , CReadh^yf 
? va y^jMfiTCCOrn-fe • yta-7 hiqjSttSfvCO 
6;?n7.y"U4 •y^-lp«9cO^-hco#^T-J)l>„ f3- 

r 2 1 h 5 is 3 >&fflt?tt& t . T?-y 

^Offitf 0 &l > L 7 * <0 fcjE t X . **l**;h. 1 0 0 
00000, 01000000, 00100000. 0 
0010000, 00001000. 0000010 
0. 0 00 000 10. 0 0 00000 l&St'-y 

*-v*v-^*EiK2 6fcajM-6. ^<o«rcii. 

7cWo-fe.y-»fJ---yh* J 2-0T'*>'5. -eft^M 1 )! 
Xt>tltL9vXrtX4 •v1-<7)X-Vmm±0X'foh(r> 
X\ T3-/2 7 (±1000000 0a>&&& t'-y 

?-y££j£-T6. ;^t'7hA7-yil 

Return hyy-f^i^s y£7n7.A7.-f yf-lco 

^^3>l±. ^QXAX'T •y^lfcj:'), CRead 
h 5 ! s 3 >-c7)jSft7C«orn-fe y-tJL" - y h 2 - 0 

K 5 Vif ? v 3 y K&tfutT'n -y 7 £4f* ••/ i/ ju 6 - 

7-n-fe-yy u 9-0-li/tl±9-0-2fc«jM-fl>. * 



c07°o-fe-y^{±. -ecorn-fev^rt^-V'y^atc-?-^ 
7*0 >y 7 £#£iitf t blc, *W7o-fe >y WJI^t 
!tT-^^S , £^7*n-y^*^«J')ajL. -^To-fe 

[0053] (-X*>Ja-.y hcoijft) CRead 
y-f7v3y£SfiUc;< ; tya-"yK fcfcitfS- 
OflcD^'jA'y;? 1 1-0I±. V^-ffL^ro-fe-yf 
i--y MC&WC. 5t^+Y-y^it y h^ttj^tl. 

t-y hUrT'O y^D i rtyX'b&Zbti 1 
«taj§*lfci:&Ctt» gftLfcCReadh^y^x 
3yfc^L^Ud£«j££ftTV^. -WSr^fc 
S tcli, gfl tfcC R e a d h 5 y-f^ x 3 yfciBSf L 

oTV^I,,, -eoh^y-tf^^ayWn-fe-y-t 2-0-^ 

i^jmtz^tmiizLx 

[00 54] UUiOrfc<t:tT, ^+7^-^14 
■y hfclf^-f &;>< : E',>:2---y h^(C^D7.y\'7.-f -y^ 

S:«fif-ri. ; ¥A"yv-^iL<{±^ ; eyi->y 
t — 9 5:g^7C<y57°o-fe -y^i- -y 1- CiSttJ L. 
C, «R<0*^yi'iiao-HWM»*llff"C*4, 
( 2 ) -AHiA^art^^ *'J777KI/ 

iX/t V ^-ftltfD^ =E U "7 -y 7* H U VX 9 $ tlJtr- 
9i>**-yzsy7T*imt§ifeLX^h. Lit^t. 

&UzteCRea.db7y-f7i/3ytm%&. Jy* 
t'yyi'J-H (NRead) h^y-f^^a y2rfflV^ 
4. df^-y^ifj^. fcfc*fcr5-0, A { «1-|»NR 
eadh? y-f^ v a ycr>7*--?-v YtoXt&MSMlZ 
t Ufl - 0 -CSSfcSftjtttON R e a d h 9 >iT^ x 
?y<?>? h(±. CReadh^yf^yjVt 

iBlt-CcfeO. dft.<9teType7 4-/WF<0®O*#M 

-^(y)»^a*W±. Sy*A>-yyj.7j h (NWri 
te) h9y-f^X3y^ffifflf ^PtvJ'alW. 
fcfc itf 5 - 0 , *«&ftt&NW rite h^y-f ^ x 
3 ytf)7*--?.y htSj:t^ifi«fctilf7-0T^« 
SiX^ONWr i t e byy^^i^a y<?)7*- "7«y 

Hi, -eft-ma 2 (b) fcj:^03 (b> t^-rao 

[0055] $T. H4<?>fRWl OOc3WMOST4>ft 
T^6V^ft^^yvyrKl^'X?pV)T-?i* 
•V vz/yyiFSimX'bhnX'. Ztlt>(OX=E U"7>y7*H 
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?tAaj^i--yb4-0*7t{i4-ncNRead (£> 
S^IJNWrite) h^-f^s 5"fcaWfrWU*J: 

?-feX£3£oTii, ^-COAai^a-'vh4-0fcJ: 
^4-lCNRead (&&li{±NWr i te) YyV 

•??^3>zm*). hcsasfutAtfjajsii 

X * #-cCDAiiJ;>lllB££ t tlX V >4 fJ£-f ■?» 

[0056] -ftchib, AffiTU-^ ^4-0=5:^1,4 
- 1 ^^LT^-r^AtiJAgBli:, *«6MK$!>v 

* 5 £>>H£. C£T\ &ftg&7-0=5:^L7-7K. H 
fgHCI CO h 7 i, 3 y 1:^31-^^ Atti^JJ-- -y h 
^^"fS^OHIffiSriftttfefc-rs. -tht. Aft?! 

2£S?)flij£^CD£tf>.r?)7 h' l/Xffii^VO** II -7 -y 
T-HU-^X^cO-7 -y fy^*^g§^|,^tiCOlIIIi§ 
£D I PX-f -y^cJ:OtfflS-ri»*\ X^U-fO 
fisZT&oimitifiiZZ (r>®8&£ y y h V x 7mz&® 

— fUmz J; £Aai*l£B^ftl££g#fflll£&S n 
5HM#£>§. f^to^T'^ Cc7)J:3^IhIS&&D] 

tftl:. ±a^J:a(c^T<7)Afti^^--y HzhyV^f 
9 is 3 y Srft&'f 6 ^ i: 1= J: 9 . ±atf)fm6#$: < & 
h. ZCDTFUXffi®! OOclzB.Vbtl&X*: 

y~? y7° yvvx ±jc AtB^^a 1 o - o - 1 m 

T9-tXt,Zlt«.7 9 •teXmgfr'jSV tt»tf£> h . 

5J-- 7 h> -f ^T^Atti^-'y r-4-0& 
v^L4-HcWtTh7y-f?^3y^tejil 

^Tc0Aaj^i--yh4-0^V^t4-lt»LT 
^*l^h7^:?^3y£i*til-f6;fr#, &tB5fc£& 
J: 0 mmicS: S t V * 3 1 0 * t * £> . U*» t> . 
|(07Dt -y fi- -y UtV WC, ? OX 

[0057] ST. ZtlbCObjyV? isaXmUft 
nftfcit. WF<?)Zo£ZtiZ>. EI6c7)iM«SP7- i 
WiMlljfe^iniK 7 0 - i T'te. r 3-^ 2 1 #N R e 
adJbSWJNwr i t e l-^y-f ?^3 V&AfgilU 

«*10 0cfc*r*£fc£8UHU:J:Sfc, OR0K 
3 6 fc AND®g§3 3*V^-y^@g§3 7 - 5 Srjg 
irtS. ,IC»3 7-512, £T<9Aiii:*JSSB£ h5 
y-f 9 x 3 y<7)iMft5fei: LTflJS-fl.^-y 



1-4-0. 4-llzmt>tl&. 

1 0 0 5 8 ] Atii^--y h 4 - Ofcit/r 4 x?%m. 

io-o-i nmmwm- h . xm^- v v a - o 

6*e4LriSftS*lfcNRead*4V^iNwr i t 
ebyy^f^ 3>£%Ht&b. X\U,J)T?T9 1 3- 
Ofcr^cOh^y-f^xgycOPORTS-f-JJl^Srigle- 

[0059] 01 6{±Aaj^T^7°^l 3-0tf 
^Sifl 0-0-1 <OflW6*7i^-. Affi^lT^r^l 3 
-OTti, t&e-6^A#§iXith7yif?i'3V<9 
P O RT 7 A -IV mtm&ft* Xf] \s 9 2 0 HC 

YPE, M I SCfcitfADDRESSy-f-ZH^r 
3-r2 0 3(CA^jL, r3-^2 0 3{i, >IOh7>- 
if ? i/ 3 yofmt 7?-fcX3fc£fl£-ri> . 
[0060] XJjZtliZ h 7 y?7 is 3 X^n'X h (c» 

mtir <x?mwi o-o-imcoxftjimmzhz 

* * i; -7 -y 7* V V i?X 9 <F>T Y V X %-&tS N R e a d 
NWr i t eT»&*&» 4fctt» ZtlL><r>XlM}&&: 
^Yyy-f9^3ymi.mm2 6 3lZXiML. Sfl?0 
K2 5 7. A'XhfcJ:tfSiS?Ill®2 0 7S:ig*U'C^* 
y >y f 3 - 0 2 £ti 3 - 1 izmtt LX V vfc N R e a 
d'VCORe tu rnY7y*f?i/*yX-t>h1§&£\&^ 
f3-r 2 0 3(iiSL 04 ZitLXlViJlUi/Xflzm^ 
*m<0. Xftl'i;*7 20l\ l Zffl!i%tliZ&Z$tf)V : J 

[0 0 6 1 ] 2 5 UtXjllsVX? , 2 5 3Jif*3-r 
2 54fcJ:t/2 5 5li7MX;y'3§Kl 0-0- 
1 tfftJt f>il^ 'J V y r H V VX 9<T> R e g C fc J: 
1/RegDX'hl. RegC2 5 4Ji, ZZlC&MZtl 

tzmz x ixt< x?mw io-o-i commmmz 

tlhX.oKVisX'TX'b*) , 0t«lffl<O^$*tTV% 

ti^tfa^ii o-o- i<o»f^ww»Sft.6 

3ty>«0^#tlt L"CL 1 8 Lf* -5 . Re gD 2 

5 5{i, T4x?m.io-o-i<r>ftmmmr? 

■fc«><0«^tti:U-CttL17*fflwU"C*i. 2 
56tiRe tu r nb^yf-'^vsyffiilHlK. 2 57 

[0 06 2] 2 6 UtTAXf&m®^ 2 6 2iir< 
XtYyjy, 2€>3\5.Yyyy ! ?i'-!y®.iL]mX'h 

fflKUKJoit/DMA (Direct Memory A 
c c e s s ) MMilB**a. T4X9®m\m2 6 1 
tA*3<tfc«*T X^y Y?4 72 6 2(C*«S^f 
0. TAX9Yy^y262i}^m^Ltzm^Yyy 
is a yffl±ElS82 6 3 fcJ: o T I- y yf '9 i/ 3 yiz 
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[0063] VOlVVX*! 0 2fc«l*S<lfcfi*«A^ 

l-7>if?v"3>'<7>TYPE. M I SCfcitfADDR 
ESS7-f-;UHSrr3-^2 5 3tA^L. r'n-^ 
2 5 3 !i;<0 fs 5 y*f? i, 3 ycommt T7-feX5fe£W 

[00 64]'Afl**ifch?>i>'?i'9>!& t . RegD 
(2 5 5) «7KWS:^UNRe adtJ>o« 
^fcte. T3-:/2 5 3#iSgL12£l>LTRegD 
(25 5) fclt*£l,flWfc»art-*. tSiRegD 
(25 5) tt»L16*^LT«J*UTV^4ttSRet 

urnb9>'-f^^3>ttiia»25 6fc:a{*'f*. - 
f3-^253liiL13^UReturnt- 
7yf?y 3 y fflAHISI 2 5 6 i3 J: WStRSSS 2 5 7 1 
fl#£i*y. RegD (25 5) *>fea»ffiSilfc«* 
Returnh^yf^yayCISt, AXhfcjitfJ 
S-frft. i<Oh9V1f^^s>'ttSfefc:»lliI»2 0 7 
*gALT*d-6taj*S*L*. 
[00 6 5] AA^th^yf^ya^. RegC 
(254) *>7Kl'.*«:ft5£U:NWr i teTfc-afc 
it&fcte. f3-/2 5 3^HLl l^URegC 
(254) t#*a»«^*iSaji-4 . 1"SJ:Re gC 

( 2 5 4 ) 2 5 1 tzmztix^zmz 

[0066] xirztit: h 5 >~f ? v a r X? 

MfflM 2 6 1 tf h 7 V*f ? y a vmjm 2 6 3 fct 
£j£U 3IWI2 5 7. Kxh*$J:WffiRIII»2 0 7 
ta*tT^tya-vh3-0*fctt3-HcaMtL 
tl*NRea d'VcDRe t u r n h- 5 >"!f 9 is 3 

5 3li«L 1 4£l>LTai7J 

fetter* X9Vmm2 6 1 
[0067] (HBi&ft3) — WHftW^ty^-yrH 

•yh2~0. 2- l^*ya.-7 h3-0. 3-1. A 
tB^a.-.yh4-0. 4-lfr£i*lT\,v&. 
[00 68] .Tfl^Vi'X^ttt. @4<7)ffi*l 0 0 
b*W93TA.*iTV^. *S6ifcoJB!BTI4» 

#HI o g T ^tut <, xfjxw tij77 r h u l Jx ? iz& 

T-?<07? -feX KliN R e a d h 5 yf? xa^S 
UliNWr i teh7^y3^iffln. 04^0 
W&l 0 0b*W3iT<o^TV^V^-ffLCO^^UV«y 
r H )✓ y'X ^rt«r-^ -v -y y ^^Tfigt'* l> CO 

t\ i ix^co^ t y y r K ^ ?<r>\ vftur* T9 



— >y htNRe a d (fc&WiNWr i t e ) 

9 ^ 3 y& jSfmUf J: v\ U»U 

(A. iii4>^^^<or^-feXt3^-3Tli. ro-fe 

•y-9-J.-.y h2-0. 2-1. h> 3 - 0 , 

3-1. Aa#K3---y M-0. 4-lW£T{CNRe 

ad (*5V^(iNWr i t e ) bJ>-f-7 is a>£mi 

[0 069] i^rH^fRWl OObCKJtfetl*^ 
* y V >y 7>y V V : JXfteZ<r>-?ll>1-7a-t "/WW® 

v 3 3MM-*?ri8 
tttffcSi- -y h . -t^r^^T^J-- -/hlZZOby 
y^fi/a yZmmtXhi'Z.T Attl&*)ffiT*JB<fc 

«10 0brttf5HtTKUX«. >y McR-f 

[0070] £T. iitfetf)h5yif^^3 y^iMfi* 
co&fcii, &.T<0£ot<zZtL&. 06coiM(ISB7- irt 
cOiiHISfcSISSEEIB 7 0 - i Tli. f3-/2 1 *^'N R e 
adtJHiNwr i t e b^Vf^ya ySr»H!L. 

Cc7)h7>-f^^3yrt«orH^X*>' 
«ttl0 0bCK-r4it^«lflJLfci:Sfc. OR0K 
3 6 i: A N D HISS 3 2 y^[HS§ 3 7 - 4 £jg 

irfl>. ^<7)[l]J53 7-4<i. ra-fe>ytfJL-.y N2- 
0. 2-1** yj---yh3-0, 3-1. AtK^J-- 

•yj-4-o. 4-ico±xiYyy-f9^3ycDmm^t 
[007 1 ] zcohyyff^aycotimz&itztZ 

c7)&jL-.y hmmmm. Atn^-v h4-o^ 

«fc tTE 1 6 *#fig . 
[0072] 20 4HXX/20 5i±XtiitTy7'^l3 
-OtCWtMtfc^tUV-yrHU^^RegAlUj: 
t/Re gBT'S»l>. RegA (204) (i. i^t^g 

^ti^fflcioTAaj^r^r^ i 3-ow»ff*«w» 
mz^xxft-hryr? 1 3- o^DiM^^WPSiift 

fcft^tt^H^IWifBmofcftEg^L-CV^o. Re 
g B ( 2 0 5 ) (i. AtfcTJT^r? 13-0 OflSMJSS 
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fit 4 U l JX ? X'h 9 , Hfcti 1 fflW^^S ftT V>4# 
aR&oTifltbfcV*. 2 0 6«2Returnh 
9y-F?v- 3 yffl;£|HlB. 2 0 7(iS^0S§, 2 0 9(i 
Return|iJS|nlS§, 2 1 OttOREBT**. 
[00 7 3] Att^r^T? 13-0 T'ti. lge-6*> 
4»A*8ilfch9yy^5"a>'^PORT7-f-^FJ3l 
^^5-A^^^'X^2 0 KitSKW"*. 
m<r>oh, h5yf?y 3 yOTYPE, MI SCfcJ; 
^ADDRESS7-f-;l^HI:T3-y2 0 3tCA^ 

U T3-/2 0 3I4, ^cob^y^v-aycosai: 

[0074] Jj}%tltzYyV*f9i'3Vtf. RegB 
(205) COTHU^SrSgLJtNRe adtiofcS 

f3-/203*lL02^LTRegB 
(205) atU-ti . * t R e g B 

(205) li«L0 6«:tfl/C«i*l/tV*5tt&Ret 

urnb5y^^^3>a4Hl»2 0 6taj*-r4. - 
7-'3-r2 03J±HL0 3^^LTReturnh 
5 yf? v- 3 yffiilUB 2 0 6 H itfjMflW 2 0 7 it 
ft-f£i*9s RegB (205) *»fea*ajS<lfctt* 

[00 7 5] ?J)%tdZ.Y : 5>-f?i'B Vi)K RegA 
(204) OTF^Xfc^UrNWr i tet*^ 
*&fctt. f3-/2 0 3AlL0U^URegA 

(204) t»*a»m^sas-r*. -t4tRe S A 
(204) \tx-nvi;x?20 uc«»s*vtv*s»# 

[0076] &±?>mmzt5^X . ATI L£ h 7 y-if ^ 
3 y#N Read T&VXfctf). i WcgBTS Re t u 
r n h- 5 y-f ? 1/ 3 y £?fc£-t4;£S#* : 5r^t T 3 -r 
2 0 3j&*H5£Lfc*afcU, UL0 5, OR0S52 1 0 

rtc7)PORTl^> ? X^4 KCiMO, PORTl/y'X^4 
l£?y7*tS. *<GtS*» »fS8-6tt<fc9h5y 
■f^Hy*SfllT**J:3*C*4. Returnh5V 
If? 3 y£3fe£t*s&ga t *6*&fctt. Return 
r 9 y^ 3 y 5r jgfiffi 7 - 6 tcS d - 6 Srtf LT R e 
turn h^yif^^ 3 y#*jMtti-f &<0£R e turn 
IH5&H&&20 9 (CT¥t£U OR0S52 1 OfcJzV^f 
-6£ig*LT, iMftSB7-6F*lOP0RTU-x'X^4 
l£? 1/7^4. i«Oidt««t*ii:T. Retu 
rnh^yif?^ a &ft3B7- 
6|*I<7)PORTyy'X^4 lCliRe t u r n h9yf 

? a y0Ei=5riMfi5t*^tt$tLTv^ c tmmn 
4. 

[0 0 77] flfi(?)i->ybt^il|,4f^>y^ J L$IJfflI5 

- o*fc J:i£x* 'J Ay? 3 - O&v^ L 3 - 1 



wan*** 

<2IS»#4 ) -±£tti*m* •y^y^F^«g=5rr- 
adJ>4V>HXWr i te h^^yay^S. 

Msiirt^^A'-yyy/^r^T-^ii. v^*>- 
-b. y tfi-.yh^fia7-i(±, ^coh^yf-'^^s 

4. JMfcWKkt, 06cOt3-^2 1, 2 2. 2 3 i:0 
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